disorders, 13 substance use disorders 14 and schizophrenia. 15, 16 Suicide can also occur in people with emotional reactions to stress, who do not meet the diagnostic criteria for formal psychiatric disorders; 16.3% of the general population and 25% of general medical patients outside of psychiatric departments have had SI or have attempted suicide. 17 Psychiatric disorders and major life stressors are considered as major contributors to SI. 6, [18] [19] [20] Therefore, a rating scale for suicide screening to measure the psychopathology associated with psychiatric morbidity or stress is needed. [21] [22] [23] The mental disorders associated with SI, when presenting with anxiety or depression, are very common in the community, as well as in psychiatric and non-psychiatric medical settings, including primary care outpatient clinics and inpatient units. [24] [25] [26] [27] However, very low rates of correct diagnosis of psychiatric disorders have been made by non-psychiatric physicians. 28, 29 Thus, it is necessary to develop a screening tool to help nonpsychiatric physicians detect early psychiatric disorders with SI. The five-item Brief Symptom Rating Scale (BSRS-5) has proven to be a satisfactory instrument to screen for psychiatric morbidity or SI in such settings. 23, 30 The present study was conducted by telephone interview to ask people in the general population a series of structured questions, including demographics, and individual experience with suicide and items from BSRS-5. The purposes of this study were to: (1) estimate the prevalence of SI; (2) identify the important psychosocial and psychological correlates; and (3) test the validity of BSRS-5 for use as an SI screening measure.
Materials and Methods

Subjects
To resolve the practical difficulty in recruiting a representative sample from the community, we conducted a nationwide community survey using a standardized computer-assisted telephone interview system. The telephone numbers were selected by a stratified, proportional randomization method from the telephone-number bank, according to the distribution of population size in different geographic areas of Taiwan. In total, 15,331 numbers were chosen randomly, and 5479 respondents aged ≥ 15 years were invited to answer a series of questions including demographic data, five symptom items from BSRS-5, and questions about personal experiences with suicide. Finally, 2054 respondents, 1002 male (48.8%) and 1052 female (51.2%), answered all the survey questions, and these results were analyzed [response rate: 37.49%; a sampling error of ± 2.16% in 95% confidence interval (CI)].
Contents of questionnaire interview
Demographics and personal experience with suicide
The demographic variables contained in the questionnaire were sex, age, education, employment, marital status, religion, and region of residence. All the respondents were invited to answer the following questions: (1) whether they ever seriously considered taking their own life during their lifetime; (2) if so, whether they seriously considered taking their own life within the past year; (3) whether they had relatives or friends who attempted or completed suicide; and (4) whether they ever sought help for psychological distress.
Assessment of psychological distress using BSRS-5
The questions about psychological distress were adopted from BSRS-5. BSRS-5 is a five-item, selfreport questionnaire in which a higher score indicates poorer mental health. 30, 31 It was derived from the Symptom Checklist-90-Revised (SCL-90R) and BSRS-50 for the identification of psychiatric morbidity. 32, 33 The full scale contained the following five items of psychopathology: (1) feeling tense or keyed up (anxiety); (2) feeling blue (depression); (3) feeling easily annoyed or irritated (hostility); (4) feeling inferior to others (inferiority); and (5) any suicidal ideation?" was added at the end of the questionnaire. A brief and precise instruction before the description of symptoms was given to the respondents to ensure validity, and to guide them in rating the degree to which they felt discomfort from each item during the past week, including the current day. The subjects were asked to rate symptoms on a five-point Likert-type scale as follows: 0, not at all; 1, a little bit; 2, moderately; 3, quite a bit; 4, extremely, and a total score was calculated for each subject. BSRS-5, either self-rated or administered by interview, has been reported to have satisfactory psychometric properties for detecting psychiatric morbidity in medical practice and the community. It has been used widely in various settings in Taiwan as a screening tool (nick-named "mood thermometer") by gatekeepers who participate in suicide and depression prevention programs, for identification of psychiatric morbidity and SI, and as a guiding reference for referral to mental health professionals.
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Statistical analysis
In addition to descriptive statistics of demographic variables, the following tests were used for data analysis: (1) χ 2 test with estimation of odds ratio (OR) and 95% CI to examine the association of SI with psychiatric morbidity, psychological distress, and demographic characteristics; (2) t test to compare the means of BSRS-5-related scores in subjects with or without SI; (3) Cronbach's alpha to estimate the internal consistency of BSRS-5; and (4) Pearson's correlation to test the association between each variable such as SI, demographics, and the individual items of BSRS-5. Furthermore, stepwise multiple regression analysis was performed to examine which of the five symptom domains and demographic variables had discriminative validity for SI. Additionally, the receiver operating characteristic (ROC) analysis was used to determine the optimal cut-off point of BSRS-5 to predict SI. 35 Statistical significance was set at a level of p < 0.05. SPSS version 10.0 (SPSS Inc., Chicago, IL, USA) was used for the analyses.
Results
Rates of SI in different groups
As shown in Table 1 , for the 2054 community participants, the weighted prevalence of SI was 2.84% over the past week, 5.50% in the past year, and 18.49% over a lifetime. For the 54 subjects with SI in the past week, the self-rated severity of distress that resulted from SI was distributed as follows: 36 (66.67%) with a mild degree, 8 (14.81%) with a moderate degree, and 19 (18.51%) with a severe or very severe degree. We selected SI within the last week as the dependent variable for the following association analysis of suicide risks.
Risk factors associated with SI
The prevalence of psychiatric morbidity defined by the BSRS-5 score in all subjects was 8.8% when choosing the BSRS-5 score 5 or 6 as the cut-off point. 30 As Table 1 shows, BSRS-5 differentiated cases that had a significantly higher rate (21.6%, OR = 30.31) of SI in the last week, when compared with those who were not so defined (0.9%). With regard to the association of SI with psychopathology, the subjects with any positive symptom on BSRS-5 were significantly more likely to have SI; the ORs for each symptom to predict SI within the last week were depression, 26.07; inferiority, 11.18; hostility, 10.90; anxiety, 10.50; and insomnia, 6 .69. As shown in the demographic data, divorce (OR = 6.08) and unemployment (OR = 5.00) were significantly associated with the presence of SI (Table 1 ). Other related risk factors for SI were ever having sought help for psychological distress (OR = 7.92), and having relatives or friends who have attempted or committed suicide (OR = 3.83).
Correlations among demographic variables, severity of individual psychopathology and SI are shown in Table 2 . The summed score for BSRS-5 and scores of individual symptoms were correlated highly with the severity of SI. The total BSRS-5 score had the highest correlation coefficient (0.47), followed by depression (0.41), anxiety (0.38), hostility (0.34), inferiority (0.33) and insomnia (0.31). In addition, there was a significant but weak correlation between the severity of SI and divorce (0.15), unemployment (0.12) and lower education level (0.06). There were significant positive correlations between the symptom items of BSRS-5. As shown in Table 2 , the inter-item correlation ranged from 0.37 to 0.57, which is within the ideal range between 0.30 and 0.75. The two highest inter-item correlation coefficients were 0.57 for depression and hostility, and 0.52 for depression and anxiety.
When all the risk factors were entered for regression analysis (Table 1) , the results revealed that all five symptom domains and unemployment were significant independent predictors for SI, and explained 25.3% of the variance in SI ( Table 3) .
Use of BSRS-5 to screen for SI
When considering BSRS-5 as a screening instrument for SI, a BSRS-5 score of 3 or 4 was determined as the optimal cut-off point by ROC analysis. As shown in Table 4 , using this cut-off point, the rate of accurate classification for SI was 85.88% [sensitivity = 0.83, specificity = 0.86, negative predictive value (NPV) = 0.995, and positive predictive value = 0.138]. The area under the curve was 0.92 (standard error = 0.019). An NPV of 0.995 implied that when the respondent scored < 4, there was a 99.5% probability that they had not had SI.
Discussion
Prevalence of SI
Community surveys can provide a realistic profile of the characteristics of SI in a broader population. However, comparisons with general population studies on SI prevalence are difficult, because the reported prevalence rates vary widely in different settings, populations, definitions of SI, and applied measures. 36 In summary, the estimated prevalence of SI in the general population ranges widely from 2.3% to 14.6% for 1-year SI and from 10% to 14% for lifetime SI. [7] [8] [9] In the current study, 18.49% of the subjects admitted having SI during their lifetime, and approximately onethird of them (5.50%) still had SI in the year before the survey. About half of the subjects with SI in the past year (2.84%) still had SI within the past week.
In Taiwan, a National Census of Mental Health was conducted in 2003-2005 using a nationally representative sample, with face-to-face household interviews with respondents aged ≥ 18 years. In total, 10,135 respondents completed the interview. The results revealed the weighted prevalence of SI to be 7.41% across a lifetime, and 1.81% in the previous 12 months. 37 The 1-year prevalence of SI at 5.50% in the present study and 1.81% in the national household survey were both low when compared with other countries. With regard to the lifetime prevalence of SI at 18.49% in this study (aged ≥ 15 years) and 7.41% in the national household survey (aged > 18 years), these reports are close to general reports, but relatively higher than the rate (3.0%) reported in Italy. 3%) . 39 However, Baca-Garcia et al reported that over the decade between 1991-1992 and 2001-2002, there was a significant decrease from 9.7% to 8.4% in the lifetime prevalence of SI for those aged ≥ 18 years. 40 Reinherz et al conducted a longitudinal study to evaluate the long-term effects of SI in a community sample of adolescents at age 15 years, and have found that the subjects with SI at age 15 years were more likely to have psychiatric morbidity, suicide attempts, more problem behaviors, and poorer overall functioning at age 30 years.
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Risk factors associated with suicide BSRS-5 has been reported as an effective screening instrument for early detection of common psychiatric morbidity that is closely associated with SI. In the present study, the reliability (Cronbach's alpha) of BSRS-5 (0.80) was satisfactory according to the general consensus. In accordance with the well-established finding that the presence of psychiatric morbidity is one of the most important risk factors for suicide, 7, 10, 39 21.6% of our subjects with BSRS-5-defined psychiatric morbidity suffered from SI (OR = 30.31).
Among the 54 subjects with SI in the current study, 68.52% (37/54) met the criteria for psychiatric morbidity based on the BSRS-5 score. Furthermore, all five symptoms of the BSRS-5 were significant independent predictors for SI according to correlation coefficients, OR and multivariate analysis. In particular, depression (r = 0.41; OR = 26.07) and anxiety (r = 0.38; OR = 10.90) are two of the most important predictors and explain 21.1% of the variance of SI in a regression equation in this study. These findings are consistent with those reported by Kessler et al in two surveys that were conducted 10 years apart. 40 They found that a majority of subjects with SI (80-82%) met the criteria for one or more of the 12-month DSM disorders. Major depressive disorder was the most common individual disorder (38.9-41.9%), whereas anxiety disorders were the most common class of disorders (60.6-62.8%). Anxiety has been found to be an important predictor of suicide in previous studies. 13, 42, 43 Cross-sectional community and clinical studies have demonstrated that anxiety disorders have a close link to SI. 7, 13, 39, 40 Sareen et al conducted a population-based longitudinal study on adults and have found that a preexisting anxiety disorder is an independent risk factor for the subsequent onset of SI. They also have reported that comorbid anxiety disorder can amplify the risk of suicide attempts in persons with mood disorders. 13 In addition to anxiety, inferiority and hostility played a role in predicting SI according to the OR or correlations with SI (inferiority, OR = 11.18, r = 0.33; hostility, OR = 10.90, r = 0.34). The concept of inferiority was emphasized in the interaction between the individual and society. Feelings of inferiority might lead to hostility and destructive consequences. When the feeling of inferiority turns inward, it can be manifest as feelings of depression. With regard to hostility or anger, this can be a reaction to frustration that results from stress, or, as our study shows, be associated closely with manifestations of anxiety (r = 0.47) or depression (r = 0.57). Unresolved anxiety, inferiority, or hostility can lead to final depression. With respect to the remaining predictor of insomnia, a common symptom in psychiatric morbidity or physical diseases, it too may cause severe anxiety or lead to hopelessness and helplessness. Based on the univariate model and multivariate analysis, all five symptoms can work together or independently to produce SI.
In the current study, a small proportion (31.48%) of the subjects with SI did not have psychiatric morbidity. As the regression analysis revealed, unemployment was also a significant independent risk factor for SI. As reported by Haatainen et al, people without formal psychiatric disorders, but in a poor financial situation and unemployed, can feel inferior and tend to be hopeless. 42 Furthermore, hopelessness has been determined to be one of the strongest and most consistent predictors of SI. 43 Thus, a diagnosis of formal psychiatric disorder or a sub-syndromal diagnosis with prominent mental symptoms and complaints that lead to hopelessness, or hopelessness itself, need to be considered together for SI risk assessment.
BSRS-5 as a screening measure for suicide
In the present study, the optimal cut-off point of the BSRS-5 score derived from the ROC curve to predict the SI was 3 or 4 with good validity of sensitivity (0.83), specificity (0.86) and accurate classification rate (85.88%). The very high specificity and NPV for our subjects implied that those scoring < 4 were very unlikely to have SI. The NPV of 99.5% means that when the participant scored, < 4, there was a 99.5% probability that he or she would not have SI. In addition, the area under the curve was 0.919 (standard error = 0.019). This indicates that this instrument has good ability to discriminate between those with and without SI. 35 However, the positive predictive value of 13.8% was relatively low and reflected the low rate of SI (2.84%) in our subjects. BSRS-5 contains no item about somatic symptoms and thus can avoid the confounding weight of physical symptoms on the severity of psychopathology. It is therefore suitable for use in SI-associated risk groups of physically ill individuals. 17 In addition to self-rating, BSRS-5 can also be administered by interview, thus, it can be used to screen for SI in elderly people or those who cannot read.
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Limitations
This study was limited by the use of a telephone interview. The participants might have felt reluctant to tell the truth under such conditions. Therefore, the rate of SI would have been underestimated. However, even with under-reporting, the rates of last-year and lifetime SI in our study appeared higher than those reported in the national census survey. Therefore, the real rate of SI would have been higher. In addition, because of the cross-sectional design, the results can explain only the associations and not the causal effects.
